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[f»^« 1 1 
tiSl « 3! <& « J£ li t » 

iiu ib & is ^ ji ^ a, x- to is ^ x >i <?> ±.m \z $ ntzm 2 mnm^y v - k u 

[«^JI2] 

nM\El&ffii&k p S 0 K « i£ i: t^fflffil^^^^lT'i) -> T » 
n S08&^JSl<3O**5t^±Jllc0^^ p M"? x ;u i: % 

-5 p S!{Bc«JgJi , 

Huffing x ;u<^*^ *^^:frco«ftJlic^/££*u Au IB n M x * J: 9 <tftv^#&4& 
HUlfip MRU n S{ffi;i^JgJI±lC0j£2 *U >- M :n :> IfcffcJS <k 9 ^ ffi u Jtl^m^ * * i" 3 

mt^mmm^Y- v mmm±\zMi&£nrz y- y mm t . 

iiu IB p M 'il J$ JS £ A, T- ifti IB p x ;K0±JHcff2/££ ft£ tilv- k u 
fiOifinSiR««Ji*J*A,TliOien x ± Ji k: 0 1£ 3 ft piv - hu >4B 

im^m 3 ] 

huib'!? x *<of ^^gg^<?>ffi^Jiicm 2 ^ma^^ifc^vxAi- i-is t . 

^^-t &?Ss§Mr- h *fe *i J8I £ i" £ X g i: » 

mtzmmnmr- h &mm±.iz y- hmmt nr- mii« # is * j& a* -* * is i: * 

itulfi v- h mffitt^l-fM&^HulBMi^m^r- h &um~&'* 9 ~-y r-tz> z t iz j: 9 r 

- h ^ig t . 

mmY-h mm*-?* 9 t lt buibs$oci? 2 mmm^^i&wkm a it v - k u 

miiBn m\n\m^t^<^mm±miz p^^x^^^^l. hoibp ^0«&^tsx^s^±juc n 

m IBS mm^Y- k $fe^JK±ic r- h m« t =5r & r- h mffi+t^Ji^^^i-^x^ t . 
iBn m&^p ^iHjg&^t^ic r- h titr^tsig k . 

HUlB^- htffi^^x ^ i: LTBuieDl^uUcnl^^t^aALT, BulBn^l£l?& 
suIBr- hft^^vx 9 t LTiiufBnS!^ x >i\z pS^lt^^tALT, m IB p^0?& 



HOIfin I@^1Sfe1^SI!iilc . *'n>^>^lXl 0 1 3 a t oms/cm 2 ^h' 
- XlT-ftALT p mo ^ i^f^t^Ig i: . 

HUie p 3* 0 ?& $1 is* <7) ^ #x ± Ji lc . 'J^U^^lXlO^atoms/cra^F- 
XiT-aALTnl') i^ff^t^ISt . 

suie p mo x. 'i <r> * v * ;u gu^^ffi^/iic . at#?t ^*>xiiv>^*>^5~8xi o 

12 atoms/cm 2 60K- XiTSAtilS t » 
bu 15 n m O =. >v<r> * ^ * >\, ft IS #n>u>^3-5Xl 0 1 2 a t om 

hu ie m ^ 11 * ^ o su f e * «x ± tc » h f a 1 o xi^r^tsig t . 

hu IfiH f Al Oxliicr- hmmt%ZX ') > ') 3>I$f^t^Igi:, 

ru nm&m&m ±.\zmmu f a 1 oxi^^iTr- htitffMtsigt . 



lid ah a j u n w w 

i^H^^tg^] ^ 4it # g & ^ <?> »J it ?J >£ 

[ 0 0 0 1 ] 

i s f e T<7>m{i.nEE<nmw\zm-t &o 

[ 0 0 0 2 ] 

MI SFET (metal insulator semiconductor I i e I d effect transistor) #<7>^4p 

r-h^^^j tin. ) ^Sffl-r^^vs^^^^ tiTv^. 

[ 0 0 0 3 ] 

£fz. PI^^ft^ii^JK^tliC iricj: 9 , MOS h 7>y X?<7)||fitJ£^ilJit 
[ 0 0 0 4 ] 

inm-jcm 1 1 n m 2002-3 1395 0 

[ 0 0 0 5 ] 

- h &mm-£m^Z t . is ') :s>gHLJS#£^/ii§1=ri:tt:$$LT. M I SF ET^Itt 
m^^- h *fe*iJS tc « t . V- h mHlc#$tl^ S i i: **ixl^i- -S Tzib t^x. 

M I S F E T^KfI«i£^© (ioTLHU^^ 9 M ift 'ft 66 fc* {& T L T L £ 7 
[ 0 0 0 6 ] 

mm* mm-? % rztb<?>^m 

[ 0 0 0 7 ] 

*mn\z&z¥m fcmw.it . * « <?> ± n tc a? 2 i ^m^^t? x * t , 

ftuie^ x ;K^>^- ^ * ^ SIS <?> ffi ft H IC £ tl. ffi m *"? x ;t, J; *) t ^ftft « Jft* * 

t^si # m <?> ft «i n t , 

mmmmm^Y- b %&mm±.\zmf&£ nrzY- hist . 

m te & m m m * « ^ x- no te x ^ ±/i[c^/£2 tifcm 2 v- k l -f 

« t £ <i £ c t ^ ^ m. t -t Z <r> X-$> Z o 
[ 0 0 0 8] 

n S 0 81 fiS £ *R tf> ± IB ic A3 3 tif- pl9iU, 

p ^08&ia^i<?)Huies«i<^±iiic^^3 nfz nmo x. ,v t . 



muz. tl r i o p ii\iK/xm c > 

Huffing x. >\,<r>=f- * *>i,&ft<7>m$km\zM!&2 ft. mt^nmo x ji £ 0 ^©v^M^ 
e^^^-t ^» n MilJgJl t . 

mtzmmmmr- h %&mm±izrif&$ nrzr- b mmt . 

suiepMiSSJi^^T-ituiep^x >i<n ±.m\zmi&2 nrznm v- x/k u >^ 

mjlfin ^fi-i^SJi^J* /uT-ituie n 3i ^ x * ^ ±JI ic £ ft p ^ V - x/ K u -f > ^ 
[ 0 0 0 9 ] 

* Bfl ic £ ^ # £f E iH jh TrS li. g*cfl£ii? 1 ^mM^fcfc^tfiALT^ x ji 
fulfil x >i<r>* +• *;ug&#<7>llflJIk:3? 2 iltlw^W^aAt -Sl^g t . 

[00 1 0 ] 

mmnm\B}m&i&<nmwt±.miz P mo x >i*nti& l » soie p 3> h i& $i <o s a* _l ji jc n 

HUlSnSOai^co^^^^ g&#^4iftJilc p l^Ilij^aAt^Ig t . 

soie r- h v * * t lt Buifin 3/.^ x ;uc p i^w^aAi t . suie p 

[001 11 

*M^lc^S#3»#^iB<7)«l3i^«ttv n M 0 & 4fifiS P ^0?&^lsSi t * ffi ffiM 

HUlfin 3! IhI K « fiS * «i ± Ji «d>u>^1X1 0 1 3 a toms/cm 2 <7>K 
- XiT-SALT p mo x ^tf^tSlg . 

mW>x>mm%Et 4 8kt&<r>mM±.m\z . ■;>-f^->^lX10 13 atoms/cm 2 ^K- 
Xll-aALTnl 1 )! '^J^^tSlg t . 

1 2 a t oms/cm 2 <7>K- Xfix-a Ai" i: . 

BUlfin oc ji <» * * * >i Uft<r>m3kM\z . *n>-(t>^3^5Xl 0 1 2 a t om 
s / cm 2 <?> H - XlT'ftAt^Igi » 



H£ -L- ^ ^ V" "A' -T* DP yj /psi .jx m »v- 11 H£ LtV Urc /^C "2L )\'s V 'S? _L- T±. <- x 

f e & *a n * fif o fcg^. Huies«±tc h f a 1 o xi^f^t^ist „ 
gale* 'j x 'j ^ymTkumi^w f a i o xfg*><?--> r-t&z tiz & »? , Htiiep^ 

n 3! (ft JB £ JB ± Ic ffij ifi H f A 1 0 xltMtr- Hi^r^t^IgJ: . 
[00 1 2 ] 

*mn\tM±mW Ltz±7lz. "? x n^^tf)* * *^#<^1iftJIlci&v^fc&<j«JX£ 

* * ft « £ jb j& as -* * c t ic j: •) . Hssm^v- h ^fe^^^*i--5^^#^g<^^fi 

« JBE * SS i« J£ C ft!l 8P * S C i: fr* T- § £ . 
[0013] 

[0014] 

mm<7>BHB i . 

ftlzit. milt, nlf * *>HM I S F E T£SfcBfl-t %> fca6^>Bfffl0T*>* . 

13 1 fC^i-J: 7 IC v 'J 1 <7> i£ SB i& ^ #81^- Z ftM 2 ff£ /£ 3 *l T u £ 

. x 'J a 1 ±H IC p W.O x ;U 3 fc'J^fifc 3 tlT V*S. pl9i^3<7)f 

co^^Jlic it p Mfti^JgJf 5 fc»J12f£c? *iTv> So S£*Btt^iB C <^ p MfflrSlJgJi 5 
It. nl^W^) ijO > 5 - K - rf\z <fc •) 01$ £ ft. I^pl-)xi 3 J: Hii^ft 
ilH^f * ir * ^ g& # <?> 11 ft JI Ic p Mffici^JgJi 5 £ff2f£i-£ C t Ic <k 0 . M 

i s f e T<?>iift«i±<7)ftiji]^Missictf 7 c t s (^iB) . p m&mmm 5 «?>a? 

3 tt. y | J3>Sffil$ffl*^Snm'vl0nmg|?*5. C *l =k 9 ta5v>ffiITIl, 
pffl-7x^3tc«k») p ^fi'ilSJi 5 ±lc tlx 'J zjymitm 6 a ft. 

*<n±.lz> n 6 a =k 0 t^ultl^«^^*-t-5^l^«*r- h $&mm 7 aU 

T H f A 1 0 xlW^^tlTuS. 

HfAl 0x17 ailciit; 'i y 'J 3 > Jg fc> <b £ S r — h 8 a Jb*ff2fi£ $ *l T 5 . 

r- h m« 8 a ^pjeica ^ > - x m±m<r>^> 1 2 lt ^ v =1 ymitm 

if* h 4 K ^ * — ^ 1 3 tlT So ^-fKt7*-^13 T<?> ^ x ;u 3 ±J1 ic 

It . p ^fiil^® 5 a * j*t* J: 7l:nlx^xf>y a >^1K 1 1 a 5 *IT S . 

^ h \z. :^)nii^f>y 3 1 1 at Ji^ci" 5nlv- K U > ffitft 1 5 

aii^xiU lllcf^^ tlT So 
[00 1 5 ] 

ixic ±.m¥mftmw.<7>mmjj&\z^^Tm.w^- 

02 (a) fc^-t J: 7 ic. pfy n>IfiltcSTI (shall ow trench isola 
tion) vS^fflv^T. Sefb^Jb^ =5: S^T^m 2 ^0^i--5c f LT> ^^-^Sl 2 

ftrz%&&mz Dm^mmt lt<t>#*> 4 mx.it. k-xs : 1 x 1 0 1 3 a 

t o m s /c m 2 . ^jnii«JBE : 1 3 0 e k VT-tAL . Z <r> '& iz m «L II ^ 7 C t Ic ck 0 
[00 1 6 ] 

}Klc. EI 2 (b) Ic^i"ck7ic. p mo x 3 <?>*iftJI » -r^^*>. pl7ii 3<?)f 



"V- -r* *f tn c u ^ dp yj" k*sJ» \ i r t ^ ^ opyj' j c / o >/ ^> vsi 4x m ^ u^'rwf/j t c_ 

T^StH-f *y*. m*-\t. K-Xi : 5-8X1 0 1 2 a toms/cm 2 . *jni$«JBE 
: 8 0 e k VT-vi AtS. 8 5 0 'C^iag? 3 0 #SJgtf>2?&$&Il£ ff 7 :tlcJ: 

9 . i3ti^t>4i) 1 III,, EI 2 ( c ) lc^i-cfc7ic, d 3! *7 x * 3 <7>*iftJI ic , p 3! ^ 
x* 3 i D 2 tfiv^^^jiS^*i--2» p 3!&«J£JB 5 b*W*f& $ ft £ . I¥ $19 tt & M -5 » 

*s « ic #j an * c t * °r ft& ic * . 

[0017] 

ftic. El 2 ( c ) ic^-f «k 7 ic . p j$J| 5 ±ic x 'J =i >^ffc)g 6 fc&lfcffciilc J: 

9 v fj^li, 0. 7nm~l. 0 nm<7)IJlT^)^tS. f LT, x V n > SKLH 6 ± Ic 
> Sty ') 3 ymitm 6 J: 9 ^^v^lti^«^^*i-€>Mi^m^r- h &»fg 7 t LTH f A 
10xl^> Mx.lt. 1. 2 nm~2 . 5 nm^IllT-ffMtS. £ ^ ic . H f A 1 0 x 

m7 ±.\zy- h mm t % z * ~> 3 > n 8 * >< =? > # x* ♦* n t l t . ay a\ 125 

>; > -f * > * . tfij £ I£ , h'-Xi : 1X1 0 1 6 a t o m s / c m 2 T- >± A~t & . -e 
'& s f&S&H £ ft 7 c £ \z <k ») . # x V 3 > Jg 8 \z tert Z Y- V K - >< > h i" 5 . 

2 ^ ic . # v x m 3 y m 8 ± ic u ^ x h >< ? - > 9 £ v r ? 7 i f$ftf ic ck o -5 . 

[00 l 8 ] 

y 'J =i >SHtJS 6 fcJKiXx -y n^. ^<?>^:. Ly^h^'?->9t^St'6i: < EI 
2(d) IC^"T J: 7 ic, x 'J 3 1 <r> p M&'iSJSJS 5 ± ic V- K %$Jgg 6a, 7 a * 

/hLir- h mm 8 a jt»*JJ5J5R3 ft £ . *t Y- h *fe*ilS 6 a ii.T^> * * * 

m&miz DM&mfg.m S friiLW.'t f LI, y-KS8a*vx?Htffli^, n 

t LT <7) -i*y 1 0 s 00*. ti\ ftniimffi : 2keV, h'-Xi : 1X1 0 
1 5 a t oms/cm 2 T-v±ALT, nl?^l 1 I *<n'&. M^H^fi 

7o Cftlc=k>K nlMftil llcfcW-Sflfc^ * > ** ® 14 ft L T , 02 (e) Ic^i" 
«t 7 x 'J 3 >SUx 1 ±mic n^x?x^>^ 3 >^tgX 1 1 a i?*ff2/&£ ft 3 « 
[0019] 

iXlc, mm 1 Affile 5^>-5>-Kitfflcoi> 3 >i&fb^ 12*. ^JxlJ. 2nm^)ilT- 
Mf&~tZ>o fit, x 3>SHfcfli£ 1 2 _hlcx M znymitm 1 3 tfiJxli. 5 0 nm- 
8 0 nm^lllT'^tS. ^v^T. x "J ^^mitm 1 3 t y 'J n>^fbJl 1 2 *M73'I4 
x'^>7t4. CftlCckO. 13 2 (e) lc^-tck7tc. Y-h MM 8 a^PI^^S^^ 
-fK7t-*l 3 S £1^1)5 icff^^? ft ho )Xlz. *t -i H 5!" - ^ 1 3 Ik UY- V mW< 
8a*vx^i:LTfflv^T. nM^i^i: LT^St^ * > 1 4 x . WiMmfc : 

3 5 k e V . K — X* : 5X1 0 1 b a t oms / / cm 2 T-aALT. nl^ltfti 1 5 

£. f&WHifcff 7 . c ft ic «k ►) , n m^fffi.mm 1 5 lefcit * flfcfH -t 

**SttfkL T . El 2 ( f ) ic^-T «k 7 ic . x 'J n^mm. 1 ±/Slc n^x^x^>va>^ 
fiS 1 fc^SfcJgtf) n3! V - ^/ KM ><&BilS 1 5 a **ff^^^ ft Z> . 

[ 0 0 2 0] 

W _ti&Bfl L «fc 7 ic . * Jf^flg 1 X'lt . pl9x^3tf^Lfct, pl7ii3 

<t>^ v * >u 95 # ft ft IB ic fiH: & -i ty 4 taA LMft«lll*fr 7 C i: ic =k ») . ISffi^Jllc p 

i * 3 J: ») t ft v*^ ^, p SUBtiRSli 5 *ff^fi^ L fc. c ft ic «k ») x 

$#ftiHf Al Ox^^V-h ^fe^^ k LTffl^fcifi^T'b. Ml SFE T^Wftm 

[ 0 0 2 1 ] 

tcis . -fc%M.<7>mm 1 TtiU nlf t^iMI SFETlCouTlfllU;]!) 1 , p ^ ^ + 
^ ^ M I S F E T lext LT ^^^B^^iSffl^T ^ c -5. C<?>iS£-. ^^7>KI2 0^ 

^lc . 'fy^ti-yftF — XI : lX10 13 atoms/cm 2 . ^niimjE : 3 0 0 e k 
VT-iiAL. Hft«ill%tf 7 C t ic * •) n^^ i », Mfc-t & . n ^ x * <?) * + 



0 12 atoms/cm 2 . final mff : 1 5 e k V T-iiAL » MMW^ft 7 c t ic «k *) p 
3!iB;iB£JI*fl3fiR-*S. felft. -5 HJfe^^flS 2 <?) P M I S tftt t RI#*>^S£? . M 

1 S F E T*r*i£-? h« 

[ 0 0 2 2 1 

*3Slfc*>J|3J» 1 ?tts LDDilttt*MI SFETlC-3V»TftflLt<)«, L 
D D*iii£1r L *v*M I SFETlcttLT^*l&Bfl£j§ffi-t3ci; fc*T-£ & (titiH 

? i: Unlv-VF u ^ >3St«/£ffl<?> n > 'J n y mm llctt 

[ 0 0 2 3 ] 

HI) W^IC A7z7l(Hf0 2 I) . Hfy'Jt-hl (HfSiOxl) . sXvMJ 

5 -MR (ai 2 o 3 so . ^\,>itzfih^mitMLrzm^m^ z z t *>*-<:♦ a * 
/z. x 3 ymitm 6 ^r^^-r & c t & < . >- =i >snx 1 tizmmnmr- h 7 

[ 0 0 2 4 ] 

* tz . y- hnmtt&ms t lx ^ ym<r>i\t>>) \z^ # >- n > r >\, -7 ^ t> 

[ 0 0 2 5 ] 

p 3!<&}gJgJf 5 &Mf&-f Zfzdblz. ffl.m A * y 4 £&Ai-£ft;b »? \z. >) y Mr 
m*.\Z. K — X* : 5 — 8X1 0 1 2 a toms/cm 2 . ftnif ®J£ : 3 5 e k V 
T-ttAt^:t^T§5 C^iEi" Z>mM<nMm 2 o v^x t H*t) . c<?)«5^t. Rica? 

[ 0 0 2 6 ] 

$Mc tt. fflffii*^#^lT-J>5 CM I SF E T SWlW-t & rz#><?>Wrm®X' s> & . 

v>*. :^if^i2 2ti9NMI SMkPMI S4Slii<i*l2ia$iiTv^. NMIS 
$BJsS<7>^ -j i3 2 1 ±m\z Upl9i42 3 >b*ff^£ iiT*> PMI S^RfiS^v- l ) 

=J >^#x 2 1 ±.m CtJni^ii 2 4 fc*ff2/&£ tiT £ „ pSa^x^S^***^ 
<7>*&3tJi ic U p ^friSSJI 2 7 ft. ni9x^2 4<?)f ;u g& # <z> li St Ji ic U 

niigsi3 o^iS^tiTv^. s* Ami & as * a* . p Mfisaens 2 7 &v n si^si 

^« 3 0 It n ^l^tf p mT¥LWl<7> Ji *y > ? - h* - f\z =k *) m&Zn. M *) <r> p MO x 4. 2 
3^^nl9ii24^ t> (Sv^j^^agUS** LT^i. ^ +- * ;u g& ft- tf> ffi HJI lc p ^ 
2 7 n^ffi;il^^ 3 0 ^Mfc^Z Z t \z «fc 0 x nfflft^^MI SFET& 
VoI^t^iM I SFE T<^K«mi±^|iJi]^Sffi«lctf 7Ci £ . p 

^fi^l^M 2 7 & n Sf^SUSli 3 0 <soa?$ tt . y •) =i>if 2 1 iffi^bKniti'v 1 0 

p m&mjg.m 2 7 n ^fi-ii^ra 3 0 ±tc n-e n^-ti > =j > g&rt^ 3 1 a 
a*ff^fi^^ *<7>±.\z > ') zi y&itm 3 1 a * *j t^v^it^m^^^i-^mi^s^r- h 

lfe^^3 2 a HT<^H { A 1 O xJg**ff$fi£2 ftTv^i. 
[ 0 0 2 7 ] 

H f A 1 0x13 2 a ±lc V > 'Jn>|i,^i5 r- h fl 3 3a &*ff2/£2 tlT 

s. r- hii3 3 a<r>mmiz\t ? > - isffi±.m<n~> >) =i>^fbK4 1§Mt^ ^> 

NM I S $1 t»S ic It -5 * K ^ * — ^ 4 2 T <r> d1-)i*23 Jt^lc U , p ^fiilSJi 

2 7 ^}$t? J: 7 ic n^^n ^ ^ a >^gtgS3 7 a ^ ^? ic. C co n ^ 



£ P M I S $Ri£lc;fcl+ £ -f h* -7 * — ^ 4 2 T<50 n!Oi^24 _LH tc . n M1& 
iS13 0*»t?J:7lCpii? ^f>y 3>^|^4 0 ai)^5tlT0 5. 2 «b IC . C 
<?)pli?xf >y 3 yffiit 4 0 a t JfJSg-t £ p ^ V - h*M> iiisS 4 8 a 
ii2 4 iiic^^^ *lTv^& 0 
[ 0 0 2 8 ] 

st* -s, j: 9 if to ic at . wmm¥mfamw.T' $> z c m i s f e t*> sin t?v£* faun-** 

[ 0 0 2 9 ] 

5ti\ 134 ( a ) lc^-t<k 7 Ic . ply'J3>I|21i:STl v££ffluT MTfrM 2 

2 f LT> HIT #81 2 2T'#8t£*l£:n3^ J r*^MI SFET«t| (WT 
r N M I S URisS J t u 7 , ) v$ ^tsX IC . p M^ffflLfyJ UT<?)ln>^>$, K - X 

*: lX10 13 atoms/cm 2 . ftiiiimffi : 1 3 0 e kVT-i!AU *ft«ili*fT7 

MI S^gtsU tu?. ) <r> % <£ « ic . ni^ tLTW'J>^t>^> Mz.lt. H — 
X» : 1X1 0 1 3 a toms/cm 2 . fttiiimffi : 3 0 0 e kVT-tAL, ^co'&izm 
«LIM* tr 7 c i: ic J: 9 . nl9i*24ti)St4. 1 HI & «l H T P ^^^6^ i: 

nl^ftft^II^ -£ 3 C i: fc*T-§ h« 
[ 0 0 3 0 ] 

iftlc . 13 4 ( b ) iz^jk-f =k 7 tc. 'J V r 7 7 -f tHWt P M I SMtS^ U x 

h'<?->25ti*t5. f iTv p m*y x >i 2 3 <7>m&m . -t p^7x^ 2 

3 * * n, §& # ffi ft IB £ . nl^Hft2 6 t L X ^WcM -i 4~ y ^ . ffl z.lt . h'-Xi 
: 5-8X1 0 1 2 a toms/cm 2 . finif «JEE : 8 0 e k VT-ftAt^. ^<?>R. u 
yAh<y->2 5 

[ 0 0 3 1 ] 

)X ic . [3 4 ( c ) Ic ^jk-f «k 7 Ic . ') V77 7 ^l^ffluxNMI SUt^SHy^ 
H 9 -y 2 8 fcflSfiR-T -So HT« nl7 i 4 2 4 <?)lil, £ *> ^ . nl7i^2 

4 </7 * * ^ SB # <7> iffi 31 Ji k: . pI 7 F^2 9 i:LTf)t'n>'ft>t > $J x. l£ . K — X 
fi: 3 — 5X1 0 1 2 a toms/cm 2 . ftnii^flE : 1 5 e k V TftAtS . £ <b Ic . 
l,yXh^?->2 8 £P&£ L fz'&iz .8 5 0 °C<r>umx- 3 0 #SS<^ilft#Ul£ : rT 7 C t 
Ic J: *) x 13 5 ( a ) ic^-t J: 7 ic . pl9i*23 <7>ffiftJi ic p SHRaBJgJB 2 7 fc*JT2/&2 
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